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B>'=^ EHE HQOIEW 7^2! W^AIDWI 3-2-40 E^hOI* 227:5*! 
I'S^ £I£ £7ILKJI? OKlMrDI- 1-20-2 

*waoia 

HS^ #XIM2hAI ^TJipW Oh£^2?l- 4-17-17 

(74) CHEI2J «StePI 

(54) ^§agf ggsfe anaa ' 

wsasa ami son ai stus^mshxi^e-im Afgtj- n^m^m my 2*sai, ^ism 

si*y yy&mxm o\s& «h ^ hswais ^?ishsi etssa wsoPi «ai a^girm S7w?ia 

^£l?l tin ° OH CH^M JilttfH aSCfe ^SOI 2JQ^ STHISs «SoWI £l*flAi, *h§S^2S" 

oi >iioi^oii ei^ran s^s *ni, n2 ansjueaxi^Ei* ^u\*y ^ssism 5 

tttfe S3WI3SAI, *f^5l5= 7311 . HI 2 STflMFMSSXI^EISI ±2. ±2} ±2.±?l gm°^. S^S 
»3, H4 aTUslF^AI^EIM □ 5t»Ul XIII 3?«£2tEB!KI£E|2| HElieilf X03 SMsaMgHTa^ 
EiS] EafflS #S«5*S| *M50fl, 7H12 SSIsaEgHXI^EISJ EH SIS 7314 aTflsUfM^j AI^EISJ EEJ 
£]£ #gsqS| QE^tHl a^HIi, »6S££ HI, M2 3^S2^5HX1^E1£1 ^OIMOU 2!3Elfe » 
SB^SSfSI S^ZtSI eCHCHl [&3 IteSfe HCH3a» ^biECHIA] ST4Wfe HCHtlSS □ 
H, HOIfflSSI ^qhiECHJAj HfflS2« *h§£ISSJ M3, M4 S^s^MSTa^EISI TUOIMOil 

g^oFr 

OI^Tfl ul~ 20U 2J*flAI, HI 113 E^ti- d*<SJ SiWSOl SOWS S^g£IM 



^/ 

E 2^ gEHSJ »gffl3» EA|*f l|g£, 

E 3S gEHSJ Q# EAI*]- ffl'SE, 

E 4£ E 10J EAlti" m^2t E 2M EAlz!" BqaSSi a§mg# EA|?> ^SE, 

E 5^ E 101 EA|*> SIS 21- E 201 EA1*J- ^§5|SSJ MS^^S^M EAIt> ^gE. 

& 5?fS|-£ 2A^SCHi 2^SA|, ^ol STllH^MSHAI^Eie Afg^ n^t\l 

DO 
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£EH¥E1 ^EG^3g EIE*HyLSILH^£J li&L 0IS»IS£!2J RFCH dsxlEILSILH^ I'Ei ^SJ S0|: 

^, AIS^l ^EI^7:Ka^3E|e^xi-)2J Tfj^RSh 3>H HHAIE1C3 =?gt\£ 2101 OHJEF 2*1 

SI52J M2H^2q@^H(6m-Si)2f ?H HBAIEiCtHI ^JoHAl SSjiU'EiaSB 01 3S?±H!E1 

ggg DteEI#aiOIHS#S30|| SIM 210! gffl^EI 4*tSE!Il SD. 0I2CHI ShoH 

Al£ MS IS, IEEE JOURNAL OF SOLID-STATE CIRCUITS, VOL.29, NO. 4, 1994^ 4fl , PP. 489 —4990)1 ?\ 

xheioi aa. 

01 Gm-SSE2| SSr/38es.UJ2| Sqg^a ^»£3 21011 21ti SS>£ SEiS &'**f 4= 

^ 2JQ. 1$, Gm-°^±±= 3633 SDH diaitj- 2PM B§W= 5I33AL 3#S^7I (0P L ffi = )6fl bllfti 

*>ffl, 0P-S5S £S 22, h OI^( = 60dB)M 2M2 21 H, i??I£HHI ^SXIP OISSOAI HE1 §£J £1 
g 711 El 01 SICK HEiLK ¥?l*h°J 2Jg£g SfSSPI £ltBAdzr £^A|5?|A| Sfog °t 

SQ. 01 UHSOII, CH^g Xilt^H bHSiQ= SSOI SiD. . 

0121011 CHoHAI Gm-™*£ U[L\R\ SS*t Eaj^seiEj^g OlgtHAl £i3£*|g 6'*!ShHS 

S«SW)I SS&tMl SD. 01 [ill SOU, QP-SHW U\M EH^g 3SAIH 4= 2tS gtHIAJ 83*1- 
Q HEjU ^3 S/N3I- SSR2| Si^fSi $|flA|& 3^3^011 Sh^lSlOl SfS«- J=§H 
^Sp. asr * a)01 lia, E, elh^@^ SCH2J0H Sjg*!* 2101 R 

§BH3 3 3/3 S3 STHmS 6m-SS = = »§^0H ^JoHAl ^£EI01 SID. HEiLh SStf 

EBH^^oiBi^i- ^CHAI^ 3^g£l = H!"EA| S^£FXI = SO. 

§ 25 a»/gj?B!B» fe'tSSe gEH°] »S£I3S SAIoH2 SID. »§a(201)S M0S£ SMMF 
^2HXi^Ei(M0SFET)M1, M20il 2J« ^2EI0i SILL 

01 M0SFETM1, M2~ itfS^OilAf g^CK Itt&M , »§3§ia3B V,., M0SFETM1 , M22J 
Sqg^EFEmiEiM K, aai2f33B V., ZW2| >H0I^-^^^ 30^ y K „ y c „, 2J2f2| ?U0|M32J-g 
V., V,, 2f2>2| EaSISSS I.. I?, MQSFETM1, M22J 33g V 5 , M0SFETM1 , M2°l 



=*V^* ^--^ 



6, 7g 4*^' 1, 20il CHSB^ 21011 SjtH Qg£j ^'01 

01 8g 27Ho^ 21011 2JtB Qg21 ^101 gOi3Q. 



4 

^tt<^| 9S 6, 7011 CHSn^ 210U 21oB De^J ^01 S012Q. 



! a 
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r m 2 + ^r^ K 4 

4&i*A 10. 4^*! 11f 1, 20il CHSo^ 51011 2}tVi Ds2J £»Q| 

^i° ^-^- + y-ir— — > 

^— »Y-3r 3—^ 

° T s^ K1 ss 4 ^i, 

*HgfMOSFETMl, M22J ^aiSIOfl g^S! M0SFETM3, M42J E£II°!S£I S , \M I»S ShS. 



v* 7 ** — 4" 

4^ 14, 150UA1 ^OiXI^- a^S^ LSI SlSAlMaiOIdOfl 21tJ- SBfilSS £ 40fl 

(403)(Iop)2> (404)(lon)H£ UEHHSCh £, 160HAI ^0173^ IL H ^^S^ £ 5CK1 

(503)21- (5Q4)£ UEHH7S 2iQ. 

01 £ 4 SI £ 5(H!Aj S^SiS LttSJ- &0L »§S^32T/,<.0| Dl^t!" S^««W SICHAI^ SSfiWa 
»gB3S2N.0l 9\7%M LSI isa^SlHI 2*1 °1 SIWSOI 3017373 STil 

a a. 



*[B, ffi-BSSAI, £ 32[ 1T0I »g«rM0SFET2| r££^(Hl 73* h # S^tl 

aUaOIEIE(dBgenerated)6m-a=?h ^373 SACK IEEE JOURNAL OF SOLID-STATE CIRCUITS, VOL.29, 
NO, 4, 1994^ 4H, PP. 489- 499 

01 E 3(HI EAISJ- &n-H=£ ±2±*l4K301.)(Rd)W HjSH S^SSm SSrtfe 2100 SitlM S^gSIM 

smi^a acf. nsiu, mm »e« ?}±n u\s heisi iw^m mtm waQ 

£ SXPI- eTo^JO . £, :>l««»(3Q2)(Cp)2l- iai»»(301 )(Rd)7F EI01 Bn-S = 2| SB* 

s^Qfl ;?i«*12! «§(0g)0| SSoCT [W50fl, 01 SS5»2| ^K^CHOilAi egj-tseig^ 2^tH 
USDS °Jil7F ^45t]-Q. 01 S2£ Q^h ^= ^'Elfl^CHIAl^ ^5fAI?l^ ^°J^^ £IH 

WcL\Ms S ^£ Him^j fi^^^OH'^oHAi 21^301 SOiXl^ ST 

S5i§ ^t^l ?I^Ai s o^SJ 2A^IS2J 015^2! sIS^SS Q83U- ^CK ^> ^^^'^ 
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2^<X)0I TflOIMCHi ±£L±?t gf£g S^S J1I2 aTUsZrMStjXI^E-KMI, M2)l 5*> 

ofe »§fflS(101)S ^71 7;tgaS(101)s £K7| XiMUr M2 &7%±im*}j\± 

^WU M2 H ^2-^ ^^^h SSE^ S^S ^I31r IU 2^l5l2^2HX!^Ei(M3, M4)g Q 5 

2Q. nan, an aaia^MaHxi^EUMosi Has a- H3 

S71IE]1F^?HX|^E1(M3)°J E&ll°js »§s^2| £^(0UTN)(HI S^SIH, »2 
a7flSaMa^Ei(M2)2I EM°!2F a4 a?0S»Egx|iH(K4)2| E£il°!£ »SSBi2| 

HSffflff^S! £ - »§a3(1Q1)S #71 7312 a?!l:0^2]XI^Ei(M1, 

S S5?icE(n3)(HIA| »ICHa3(102» ?UISH2 KH, #71 HIOiaS(102)2| 

S«1kE(n3)MA| IT^Sf= H 01 3 )S H7\ »SfflS(101)2| #71 33213421 a^MEa 

a]^E1(M3, M4)2J Til 01^ Oil S^WI tl= 21S ^3E£ ufH 2iQ(E 1 sK). 
0121- ifOI ?#SF£ 20i! 2JSH »S&'6132KY..)2| 3^0! SCH*> S^CHi= 3Oia£(102)2| 
^!rE(n3)0flA| BTStt£ aOiaa«»)^ IMrflAJ »SS|S(101)2| 7^3^ 34 
3*lH2^£H7;i^E-|(M3, M4)(HI S^tJO. 01 3S2| 2^ Oil CL>EF »§a£(101)2| 

aia- 32 &xmim*nx\±Ei(M, mow sss s ^ somss, asasooiw afras »ga 
^ a swoon at* 2is*g*i(2ieisa«B*i)» tfsaiss *rai*fe 201 7\^tm sck 

oi^k s us 00 21^ asass stws a»a£2i leAitns g^si asaraAi tf/ww 

e is asr/asBss b i^ch! axaissi ajaidiim £A |^ esoid. »§asia 
sw-a asr/asss» £tiu^ #sas<ioi)s mqsfetmi, M2, M3, m4ou 21*1 ^seih, 
soias(iQ2)& »gas<ioi)2i sj^esip mm- ass*, ±sl±?\ mosfetm9, m5, 

M7, M8, M62t 35QISia£9 ?S*K= MOSFETMl 4, M15, M16, Ml?. M180H 2M ?«adf SQ 

»gaS(101)2| MOSFETMl, M2, M3, M4^ ^^S^OilAI §*ftKQ, 2f MOSFETMl , M2, M3, M4£ fflSF 
BEH^^QiBi^nrEfDIEiK, Q| Bf S7JI2raSV.» 3K2 2D. 0I7IAI, MOSFETMl, M2, M3, 

M42j £#^£^2] 33^321 4i„^ t^Q. »§tis<ioi )M s^Ei^ 7^§a^asrv,.s 

MOSFETMl, M221 TilOIMOU M0SFETM3, M42j ?flO|M0il£ 3 OiaS( 102)21 ^^b:En32i 

XIIOia^^tow^F 

atHaS(102)2| M0SFETM9, M5, M7, M8, M6^ CH^f ggj ^gqg^Ml-PmiFIK, EH 5* g^'tj- 

S^a^V.M i^H SiCK Dt^lAi, M0SFETM9, M5, M7, M8, MS2J ^#^^2J h:En2(Hl S^S 33^2] 
a^^ 5I«S ^goFH SiClK M0SFETM5, M62| TilOI^CHJ^ »§aS(101 )0fl SSEI^ »gaqa2rv,.0| 
SJ^Eia, M0SFETM92J Til 01 ^ Oil ^ 0| ^r€S^a^V,.2J g^a^.OI 2iyt£\IL SiQ. SEIS^r±XFS 
^2J M0SFETM7, M82J >iiO|M2f E&il2JS E^EIOl 2L>. MOSFET M7, M8£ Q0|^E2^£ICH Si 

acHas(io2)oo sjou-i, mosfetm92j ?iioiMQii^ ^s£j^aE, h v,-2i 3|^Eii^Hj g^aa^oi a^filH 

°*Q. 01 M0SFETM92J ;£2^MSS]2J ^gEHI HJoH Aj X r ^gjqa^V,.2J a^^Oil &^S10I S§i£^ 

2j iEn22j a^i= sraaaa 2D. 

^, ^s^a^v,-2j a^^oi tnK^^^as^EH^ w), acna^(io2)2j ^qicEn32i 
aoia^ BW ^ *r^£j^a^v,„2j 2i^ai^2j e^a^cm s**m o\^n 2D. oi 

»SaS(101)2| MOSFETMl, M2, M3, M42] ^ Eai°K)ii^ l„2J E^t! ^^J2, aOiaS(102)2J 

M0SFETM9, M5, M7, M8, M62J 2| EaieilH!^ !„2| g^ti- a^^f z§D. E&aA|, »SaS(101)2| g 
p^S^2J he En 12J aSI2J- aOiaS(102)2j gM^^^2J itEn22J a?l= QM^IHS ^OiaQ. 

^Jil = ^*3 = ^Ckf f^GS 

X1IOia^(102)LH2| QOI2EE^21 M0SFETM7, M8^ e^hiEn32J 30iaS^D«M SW££^2J 
irEn22J a?l(HI ^JoH TiIOIM-^2^ a2rv„^°^ ^S SSTHS ^Oiofe ai^AIEM^Xf^AI ^ 

01 e^a^yOI 71I0IMCH1 oi^JS M0SFETM92J TilOlM-^S^ a^V c „2f a*! A!EM^XSA|2J 

DOI2E2^M0SFETM72J TflQIM S ±2.^ a^V„ r ^ CFM2] a^^jqj ^^h:En32J XilOia 
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^qb:En32J Xil 01 2 I- CHILIS 01° Oil 2\tlH SZJSSr/wSP- SOW 3, aO|2ES^M0SFETM7, 

M82J 3571- luMD 01 [D-a MOSFE TM9, M5, M62J a«3> a±*!0. [DEW, 2^ 

□IE1SIS2I M0SFETM14, M15, M16, M17. M182J 2^E S^oH/d ^h:En32J a CH 3 STVton. 

SJB, »Sffl£(101)2| M0SFETM1, M2°| EHaSSSI 2I„S ohS, »Sema2TV..2| aajZTOI SOI 
O^y SS5*£!£«EH8I tB)2| *1§SS(101)2| M0SFETM1 , EEII32SI., US 



M0SFET2J S^sgoi OfLIEI- iS^gXISJ M0SFET2J SimgOfl £131 2^£1 = ai2!S5li. I. S 
2«2| «■ t* l.0| Dg*!3* ilOl 



V 2 

+2( V** V r ) z ) 



ttffl. «IOiSIS(102)0flAI^ 5*34*5101 2J= ^2^SS?J2J M0SFETM92J EEilSJS^S ?g5!= 

g^^M0SFETM15. Ml 6, Ml?, Ml 8011 £JSi 4I„£J 257* S^EIH 2iQ. [DEW. 
^MOSFETM?, M82J = aiSJ252| £f UOI ^3B2Q. 



2 



□ajOl. £71 i!(HIAI »§gJB522rV..0l 21] 1111011= Ir ♦ I. - 2l«OIHS Ds^lOI ^Oi3Q. 
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01 3os 29M cHsms ds-^oi ?ch3q. 

[QEM, 31011 Ai XII01SIS(102)2J M0SFETM5, M7, M8, M6£J HOISJSHEJ I, ♦ I, 

♦ I. ♦ l.= D84j» gOI ?*I3Q. 

01 4^-3 321 sTHms De^joi 7tn2:>. 



019 4*41*1 28, 4*^! 31 g. ^mA. 3201^1 xilCHf|S( 102)21 M0SFETM5, M62| EEilSiS^SJ £>■ | S +| B S 
»Seje*S2IM.2| S^SflHI HISHtHAI ^EJg, «I0ISS(1Q2)2| O0|2E2^MDSFETM7, M82J e 

ai°JS^2J tf Ir+I.OI S^SKD, »§a^aSTVu.2| 2^2J£J eSH2f fflap 5KflK0| XII OillS (102)21 
M0SFETM5, M7, M8, M62J EaSiaS2| U + U + If + I.OI CHSf S>'SoCT gD. 0I2W 2Jfl a 01 
£|S(102)2J ^s^^^oj L r c n2 oj *1°| V „ 5 £ CHBf e. gS p| as 20 | oitBSQ. 

E*>, 44f£| 33S iEn22] 2*1^ SSSW SKI &'§*»■ LfEJ-LHH h:En22] 3R2£|V!*£ ^ 

4*|ai 31011 mEm »CH 113(102)21 SE|Qj£:£XSA|21 Q0|£Eg^2| M0SFETM7, M82| EMaSSSI 
^ lr+1,01 SiSfe tf E!"5, Q0|2Eg^2| M0S FETM7, M82| 22T, ^ CH IIS(102)2J M^kErtEU 
gm±2±2l irEn2 AW|2| ^^Ixh^h ^±^Q. 01 3?|7*^ aO|2ES^2J M0SFETM7, M82J ZftHHI 
°S2J 71101^-^2^ 2o^ jt g EIH3, D0|£Eg^2J M0SFETM7, M82| HeilSiS^ir. US § 
ioW BCKIr- 

[UEMd, 312] °£2J 1/20 1 QHDI2Eg^2| M0SFETM72] EaSSSIrjiF SBiSPO EIES Q£*\0\ 



rU-EM , 34CHIAJ ^CHX|^ X||Ois|3(102)2J °'K!0^^XSA|21 Q0|£E2^2| M0SFETM72] 7||0| 

*-±S.±3i 3Sr/„ r 0| »§£| 3(101 )2| M0SFETM3, M42J TUOIM-^S^ZKHl 2l7f£fDH Haw 4= 2i£ 
HS, M0SFETM3, M42J EEil°!£!^t, L= DSA'££ ?fflHD. 

*>S, »SS3(101)21 £W±2±21 h:En12| §2 US Oil °JoBAJ M0SFETW1, M2, M3, M42J EaS!SS2| 
» I. + l» + la + l«= 4I«3 £SE!E3, 44J£| 19, 44,^ 20, ^4J*J 35S^E1 Ds^lOl S01SP-. 

»SflS(101)tW aCHAi, ^g^^OUTNCHI^ M0SFETM12J E^1°I2|- M0SFETM32J EaiSOl g^EIH, Zl^m 
OUTPOUR M0SFETM2HJ EEilSISf M0SFETM42J E&U£iO|g^EIOi2iQ. 

[KFAI, »SS^0UTNM g^S M0SFETM12J Eei!2]S^I.2f M0SFETM32J E£il°lS^I 3 £| 19, 
4*|^i 35, 4*^' 36S AJSoiAl gEISfS Cfg^£g ?OISD. 
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^ 4- 

□>S7WS, TJSS^OUTPM M0SFETM22J E£il°J2H 1,21- M0SFETM42] E3S3SL2I 4^*! 

20, 35, 361 AfgoBAI gElse ^D]3D. 

»gfflS(101)2| »SS-M0SFETM1, M22J EElieJOli M0SFETM10, Mil, M12, M132J E&il°J2HM 

l„S ShS, *l6#e*0UTP, 0UTN2J ^21* l w , I^S Dg^lh BO I ?tESD. 



.W ^ H 



4*h3 39, ^4f*f 40CHI Ai ^CHA| = ^2HUJ-2J tl^AIMEilOldW £1** 2§r^gS £ 40fl 
(401)(Iop)2|- (402)(!on)£S UERHSQ. E, 4^*1 41 MAI ^OiXl= MSH^Sqg >:Gm£ E BOfl 

(501 )a- (502)^ uekhh aa. 

01 £ 4 g £ 50i!Aj ST 4 2J= btt£F 301, »gS^SS, h V..e| a^StOI 5H73AI f^SSU, l*S §CH 
^01 2I B 2| ^EDI-AI £^2J S BBS 01 2017:111 2JQ. EEH^^cHQ^em^ g iLtM ^AlohOJ 2^ 

[[yZIM 3 1^3 CHI SlShS, HUH** B^ti- 2JSBAI 2^21 3ST««0| 201X1^ S^S^IM ^ 

ens' ^ 21= wsasa stws swsss hssfs 2ioi ?i^tm so. 

0I#, 5 *32| EjtftJ ^ A! Oil CHI CHtOAi Sa^aKIE!". 2 s>gg at>| g/joilM tJSEIfe 2101 OHJH 
mm 13, #6f 13(101)21 M0SFET2J MO|S3(102>2| MOSFET= £EIE g2| Stf* STOMAS 73^ 

K*mz 2!£ ?mt>\a. 




Sh>« 1. Wga^SSTOI TilQI^Oil SUSHI i£^K5f£S 2^£! 731 131- H2 aMSjtfMBXI*: 

4^1 At§s!3£ £91 XiUll- X1I2 S7tl22^2jXl^E12j #7! ^£^21- 2^3 HI33F 

XII 4 2 TUBMEN 73 ^Eie □ ^Jtm 01^017312, 

2^£IH, ^1 2!^|]s:Ilf^aA!^EiEJ E&H°!H1» £J\ IU S^ls^MaAI^EiSJ E£0£!S 7^g^s? 

2J §Qi CHI g^HAi A-ilOi^^m m^b:ECHIAI ^453^ ^ICHtlSM □ ^H|o^ OI^OIAJIl, 

]1^2HXI^E12J XlOI^CHj 21M 5fe a^SlS. 

2. HlttOI aoiAi, 
XOOiilS^ 

a^I Xil5£f 1116 27fl22^aA|^Ei£| g?\ ±9.±2} S#£S ^£^1- 2^£IH. TflOIMSU- Eai£!0| 

Al- 

o ■ 

2h 
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3. H2tfO| SJOIAJ, 

£>^l *iI2 SS^lJ^j Xi! 1 g2H*J°J SSS2J fflef 5/4UHS £§2101 2# |§£ 




VSn 
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Vfn 
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